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DETAILED ACTION 
Preliminary Amendment 

1 . Preliminary Amendment filed on 04/09/2004 is noted by the examiner. 

Information Disclosure Statement 

2. The information disclose statement filed 04/09/2004 fails to comply with 37 CFR 
1.98(a)(2), which requires a legible copy; each publication or that portion which 
caused it to be listed; and all other information or that portion which caused it to 
be listed. Item 48-53 is missing from the application file. Applicant is required to 
submit a legible copy of 48-53. The parent application (09/784255) does not 
contain such documents. 

Applicant is advised that the date of any re-submission of any item of information 
contained in this information disclosure statement or the submission of any 
missing element(s) will be the date of submission for purpose of determining 
compliance with the requirements based on the time of filling the statement, 
including all certification requirements under 37 CFR 1.97(e). See MPEP § 
609.05(a). 

Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 F.3d 
1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. 
Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 
422 F.2d 438, 164 USPQ 619 (CCPA 1970); and, In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting 
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ground provided the conflicting application or patent is shown to be commonly owned 
with this application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

Claims 37, 45 and 53 are rejected on the ground of nonstatutory obviousness- 
type double patenting as being unpatentable over claim 8, and 15 of U.S. Patent 
No. 6,789,037. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because the limitations of the claims in the 
current application are encompassed in the U.S. Patent No. 6,789,037. 
The current pending application encompasses the same process as the pending 
application and is a slightly broader version of the U.S. Patent No. 6,789,037. 



(Underlined portions below, show the differences in the process) 



Claim 1 (10/821822) 


Claim 8 (U.S. Patent No. 6,789,037) 


37. A thermal management system for an 
integrated circuit die comprising: 

a temperature sensor formed directly on 
the die, the temperature sensor having an 
output; 

a power modulation element formed 
directly on the die, the power modulation 
element to 

reduce power consumption of the die in 
response to the output of the temperature 

sensor; 

a control element formed directly on the 
die, the control element including at least 
one 

register to provide an enable/disable bit for 
the thermal management system; and 


8. A microprocessor comprisinq: 

a die having a plurality of functional 
units formed thereon; 

internal clock circuitrv formed on the die 
and coupled to at least one of the plurality 
of functional units; and a thermal 


management system formed directly on 
the die, the thermal management svstem 
including a temperature detection element 
including at least one temperature sensor 
having an output, the at least one 
temperature sensor including a reference 
voltage source providing a reference 
voltage, a programmable voltage source 
providing a programmable voltage 
proportional to a temperature of the die, 
and a comparator having one input 
coupled via a first signal line to the 
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a visibility element formed directly on the 
die, the visibility element to indicate a 
status of 

the output of the temperature sensor. 


reference voltage source and another 
input coupled via a second siqnal line to 
the programmable voltaqe source, the 
comparator to provide a siqnal at the 
output of the at least one temperature 
sensor in response to the proqrammable 
voltaqe substantially equalinq the 
reference voltaqe; 

a power modulation element to 
reduce power consumption of at least one 
of the functional units in response to 
the output of the at least one temperature 
sensor; 

a control element including 

ai least one regisier 10 proviae an 

enable/disable bit for the thermal 

mananomfint c\/ctDm ■ anH 

1 1 idndyemeru bysiem, anu 

a visibility element to indicate a status of 
the output of the at least one temperature 
sensor. 


Claim 45 (10/821822) 


Claim 8 (U.S. Patent No. 6,789,037) 


45. An apparatus comprising: 

a die; and a thermal management system 
formed directly on the die, the thermal 
management 

system including a temperature sensor, 
the temperature sensor having an output; 

a nnwpr modulation plpmpnt to rpHurp 

power consumption of the die in response 
to the output of the temperature sensor, 

a control element including at least one 
register to provide an enable/disable bit for 
the thermal management system; and 


8. A microprocessor comprisinq: 

a die havinq a plurality of functional 
units formed thereon; 

internal clock circuitry formed on the die 
and coupled to at least one of the plurality 
of functional units; and a thermal 


manaqement svstem formed directly on 

thp Hip thp thermal mananpmpnt cv/ctom 

includinq a temperature detection element 
includinq at least one temperature sensor 
havinq an output, the at least one 
temperature sensor includinq a reference 
voltaqe source providinq a reference 
voltaqe, a proqrammable voltaqe source 
providinq a proqrammable voltaqe 
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a visibility element to indicate a status of 
the output of the temperature 


proportional to a temperature of the die, 
and a comparator havinq one input 
coupled via a first siqnal line to the 
reference voltaqe source and another 
input coupled via a second siqnal line to 
the proqrammable voltaqe source, the 
comparator to provide a siqnal at the 
output of the at least one temperature 
sensor in response to the proqrammable 
voltaqe substantially equalinq the 
reference voltaqe; 

a power modulation element to 
reduce power consumption of at least one 
of the functional units in response to 
the output of the at least one temperature 
sensor; 

a control element including 

at If^a ct nnp ronictor ir\ nrru/iHo an 
cU ICaol Ul IC iCyiolcM IU piUVIUtJ all 

enable/disable bit for the thermal 

mp.np.npm.pnt ^v/^tpm* pnrl 

a visibility element to indicate a status of 
the output of the at least one temperature 
sensor. 


Claim 53 (10/821822) 


Claim 15 (U.S. Patent No. 6,789,037) 


53, A system comprising: 

a memory coupled with a bus; and 
a processor coupled with the bus, the 
processor including a die and a thermal 
management system formed directly on 
the die the thermal manaaement svstem 

including 

a temperature sensor, the temperature 
sensor having an output; 

a power modulation element, the power 


15. A computer system comprising: 

at least one memory device coupled to a 
bus; and at least one microprocessor 
coupled to the bus, the at least one 
microprocessor including a die having a 
oluralitv of functional units formed 
thereon; 

internal clock circuitrv formed on the die 
and coupled to at least 
one of the oluralitv of functional units; 
and a thermal manaqement svstem 
located on the die. the thermal 
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modulation element to reduce 

power consumption of the processor in 

response to the output of the temperature 

sensor; 

a control element, the control element 
including at least one register to 
provide an enable/disable bit; and 

a visibility element, the visibility element to 
indicate a status of the output 
of the temperature sensor. 
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management system including a 
temperature detection element formed 
directly on the die, the temperature 
detection element including at least 

one temperature sensor having an 
output, 

the at least one temperature sensor 
including a reference voltage source 
providing a reference voltage, a 
programmable voltage source providing a 
programmable voltage proportional to a 
temperature of the die, and a comparator 
having one input coupled via a first signal 
line to the reference voltage source and 
another input coupled via a second signal 
line to the programmable voltage source, 
the comparator to provide a signal at the 
output of the at least one temperature 
sensor in response to the programmable 
voltage substantially egualing the 
reference voltage; 

a power modulation element formed 
directly on the die, the power modulation 
element to reduce power consumption of 
at least one of the functional units in 
response to the output of the at least one 
temperature sensor; 

a control element formed directly on the 
die, the control element including at least 
one register to provide an enable/disable 
bit; and 

a visibility element formed directly on the 
die, the visibility element to indicate a 
status of the output of the at least one 
temperature sensor. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

a. Claims 37, 44, 45, 52, 53 and 60 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hussain et al. (U.S. Patent 6,172,611) in view of Gose et al. 
(U.S. Patent 5,675,297). 

Regarding claim 37: 

Hussain discloses a thermal management system for an integrated circuit die 
comprising: a temperature sensor formed directly on the die (Col. 2, Lines 40- 
60), the temperature sensor having an output (fig. 3, unit 340, 350); the element 
to reduce power consumption of the die in response to the output of the 
temperature sensor (fig. 1, unit 130); a control element formed directly on the die 
(fig. 1 , unit 120), the control element including at least one register to provide an 
enable/disable bit for the thermal management system; and a visibility element 
formed directly on the die (fig. 2, unit 20), the visibility element to indicate a 
status of the output of the temperature sensor (fig. 3, unit 360, 350). 

Regarding claim 45: 

Hussain discloses an apparatus comprising: a die; and a thermal management 
system formed directly on the die (Col. 2, Lines 40-60), the thermal management 
system including a temperature sensor (fig. 3, unit 340, 350), the temperature 
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sensor having an output (fig. 3, unit 340, 350); a element to reduce power 
consumption of the die in response to the output of the temperature sensor, (Col. 
2, Lines 40-60) a control element including at least one register to provide an 
enable/disable bit for the thermal management system (fig. 2, unit 230, 240); and 
a visibility element to indicate a status of the output of the temperature (fig. 3, unit 
365). 




FIC. 1 



Regarding claim 53: 

Hussain discloses a system comprising: a memory coupled with a bus (fig. 2, unit 
210); and a processor coupled with the bus (fig. 1, unit 130), the processor 
including a die and a thermal management system formed directly on the die (fig. 
1, unit 143, 145), the thermal management system including a temperature 
sensor (fig. 1, unit 150, 140), the temperature sensor having an output (fig. 1, unit 
152); the element to reduce power consumption of the processor in response to 
the output of the temperature sensor (Col. 3-4, Lines 40-28); a control element, 
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the control element including at least one register to provide an enable/disable 
bit; and a visibility element (fig. 2, unit 230, 240), the visibility element to indicate 
a status of the output of the temperature sensor (fig. 2, unit 240), 230). 



i 



- 240 

FIG. 2 

Regarding claims 44, 52 and 60, Hussain discloses lower a frequency of a clock 
signal internal to the die (Col. 3, Lines 47-67). 

Hussain does not disclose power modulation, Gose disclose power modulation 
(Col. 2, Lines 5-30), in order to provide a short circuit protection and thermo 
protection of the circuit to avoid permanent damage (Col. 2, Lines 41-47). 
It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Hussain to have power modulation taught by Gose 









5? 232 






Pitt 























est 4 . ■ 



5P 2*2 | 



Application/Control Number: 10/821,822 Page 10 

Art Unit: 2863 

in order to provide a short circuit protection and thermo protection of the circuit to 
avoid permanent damage (Col. 2, Lines 41-47). 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Hussain and Gose are analogous art because they are from the same field of 
endeavor, thermal control in a integrated circuit. 

Allowable Subject Matter 

5. Claims 38-43, 46-51 and 54-59 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all the limitation of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for allowance: prior art fail to 
teach regarding claims 38, 46 and 54, a programmable voltage source providing 
a programmable voltage proportional to a temperature of the die; and a 
comparator having one input coupled via a first signal line to the reference 
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voltage source and another input coupled via a second signal line to the 
programmable voltage source, the comparator to provide a signal at the output of 
the temperature sensor in response to the programmable voltage substantially 
equaling the reference voltage; regarding claims 42, 50 and 58, including at least 
one of a register to selectively disengage a specified portion of the thermal 
management system, a register to enable the thermal management system in 
response to an occurrence of an external event, a register to force the thermal 
management system active while overriding a disable bit provided by the at least 
one register, and a register to allow external software and hardware to enable the 
thermal management system; regarding claims 43, 51 and 59, a register to 
provide a sticky bit, a counter to count a number of lost clock cycles resulting 
from operation of the thermal management system, and circuitry to generate an 
interrupt when the temperature sensor output transitions to a different state. 

Claims 39-41 are objected due to their dependency on claim 38. 
Claims 47-49 are objected due to their dependency on claim 46 
Claims 55-57 are objected due to their dependency on claim 54 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should 
preferably accompany the issue fee. Such submissions should be clearly labeled 
"Comments on Statement of Reasons for Allowance." 
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6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tung S Lau whose telephone number is 571-272- 
2274. The examiner can normally be reached on M-F 9-5:30. If attempts to 
reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
John Barlow can be reached on 571-272-2269. The fax phone numbers for the 
organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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